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ReImagining the Land:
Alternative Futures for Brownscape Development
In Philadelphia, like many other industrial cities, the question of how to successfully redevelop 
contaminated land is one of the most crucial issues facing urban areas. Most strategies tend to favor the 
economic side of the redevelopment equation over ecological and social concerns. This excerpt from a 
research project investigates both these strategies by exploring possible scenarios for the redevelopment 
of brownfields corridors using an Alternative Futures methodology. Ford’s research, which was awarded 
joint honors for the Best Master’s Project of the year, was funded by the Dangermond Fellowship, a 
program administered by the Landscape Architecture Foundation with support from the American Society 
for Landscape Architects and ESRI to fund landscape architecture students incorporating GIS into year-
long reserch projects.
Kristen Ford
This study presents an alternative redevelopment 
strategy for one brownscape, the Central Delaware 
Waterfront in Philadelphia, Pennsylvania, which 
incorporates information about ecological processes and 
human use patterns associated with brownfields corridors 
into planning and design. To evaluate the effectiveness 
of this strategy for addressing the complexity of the 
brownscape, this scenario will be compared with a 
conventional scenario, where individual sites along 
the riverfront are developed on a site-by-site basis 
through the decision making of individual stakeholders. 
The comparison will proceed based on the Alternative 
Futures framework articulated by Carl Steinitz and 
others1. This Alternative Futures methodology employs 
GIS-based simulation modeling and visualization to 
consider the consequences of various planning and 
design decisions. 
 Once the scenarios are developed, they will be 
assessed for their ability to meet defined goals for 
brownscape redevelopment. This assessment will be 
based on specific measures associated with the goals 
of brownscape redevelopment. While the assessment 
of alternative future scenarios for the Central Delaware 
Waterfront will offer insight into the impacts of potential 
design decisions, a larger goal for the project will be to 
identify design strategies that may be applied to other 
redevelopment areas with a preponderance of marginal 
land. 
Background 
 Brownfields are abandoned or underutilized sites, 
often associated with industry, that contain some degree 
of real or perceived contamination.2 Rather than posing 
a serious human health or environmental threat, the key 
concern regarding brownfield properties is the persistence 
of vacancy and neglect resulting from the contamination 
associated with them. This centrally located urban land is 
often overlooked in favor of greenfield properties on the 
outskirts of cities, contributing to urban disinvestment 
and suburban sprawl. 
 Brownfields have come about in different ways 
and for different reasons. Some sites, such as former 
gas stations, are scattered throughout the landscape in 
rather isolated patches. These sites contribute to the 
contamination of water systems and surrounding land, 
but addressing redevelopment of these sites involves 
a focus on a particular site. On the other hand, some 
brownfield sites are concentrated en masse in a particular 
locale, establishing a brownscape. 
 Over the last few decades, brownfields policy 
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has emphasized the redevelopment potential of this 
land, promoting the infusion of private development 
dollars to individual sites, often at the expense of 
cleanup of contamination and the overall ecological 
and social functioning of the entire corridor. These site 
specific policies are not designed to address the scale of 
contamination or the ecological and social conditions 
associated with brownfields corridors. Critics have 
described this scenario as “environmental apartheid,” 
where cities or areas of a city with a disproportionate 
share of brownfields are subjected to a permanent 
loosening of environmental standards.3 
An Alternative Approach:  Brownscape 
Redevelopment 
 This project is based on a consideration of the 
nature of brownscapes, contaminated urban corridors, 
as distinct from individual brownfield sites in their scale 
and ecological complexity. Goals for the redevelopment 
of the brownscape recognize the inadequacy of site by 
site brownfields redevelopment, favoring strategies 
that address the context, scale and processes of the 
brownscape. These goals are 1) Reveal the river 
corridor as a natural and cultural resource for all of the 
city’s inhabitants; 2) Expand the scale of interest to 
emphasize the entire river system in addition to sites; 
and 3) Emphasize long-term restoration of ecological 
processes and human use patterns over the short-term 
use of sites.
Alternative Futures Methodology 
 An “alternative futures study” offers a way to 
compare the ability of alternative scenarios to meet 
specified goals, using associated metrics as the basis for 
comparison. In this case, a corridor-based scenario will 
be compared to a site-by-site scenario for their ability to 
meet the goals of brownscape redevelopment. 
 The Alternative Futures methodology has primarily 
been applied to land conservation and hydrologic 
modeling in the United States and for rural scenario 
development in the Netherlands.4 The basic framework 
for conceptualizing an alternative futures study has been 
established through the work of Carl Steinitz and Joan 
Iverson Nassauer.5 In general, a study proceeds through 
four questions. These four questions allow us to describe 
the present, design alternative pathways to the future, 
describe those alternatives futures and then compare the 
performance of those futures: 1) What are the historical 
and existing conditions of this landscape; 2) What are 
possible scenarios for the future of the landscape; 3) 
What are the consequences of those scenarios compared 
to the present; 4) Based on this analysis, how should we 
proceed in this landscape and in other landscapes?
 The development of alternative scenarios can 
be initiated fairly early in the planning process. It is 
useful for envisioning possibilities and recognizing 
opportunities. The analysis of alternatives also helps 
stakeholders to understand the consequences of various 
alternatives. The alternative scenario process becomes 
a tool for conceptualization as well as for informing the 
decision-making process. Because an alternative futures 
study involves a visualization component, it helps to 
facilitate a process of public participation.
 An alternative futures study allows various scales 
of interest to be investigated simultaneously.6 Landscape 
scale concerns can be modeled and assessed at a coarser 
grain than neighborhood and site level concerns. This 
study enables a conversation about public policy 
decisions to occur at the same time as urban design and 
site planning decisions, so that “top-down” and “bottom-
up” approaches to decision-making are replaced by an 
integrated and interactive one.7 
Assessing the Alternatives 
 To facilitate the comparison of alternatives for their 
ability to meet the goals of brownscape redevelopment, 
measurable factors have been established for each goal. 
These measures are based on established precedents 
for approaching this type of analysis within the fields 
of landscape ecology, urban planning and landscape 
architecture. The chart on page 48 lists these goals 
and the criteria used to measure success, as well as the 
different outcomes achieved by using either corridor-
based planning or site-by-site decision making.
The Scenarios
Site-by-Site Scenario
The site-by-site scenario simulates the likely decisions 
made by individual decision makers about which 
sites can be successfully developed from a financial 
perspective.
Corridor-Based Scenario
The corridor-based scenario uses ecological processes 
and human use patterns associated with natural and 
constructed corridors as the basis for planning and 
design.
47Alternative Futures for Brownscape Redevelopment
Results of the Scenario Analysis 
 The results of the analysis suggest that substantial 
differences exist between the two scenarios in their 
ability to address the compounding concerns of the 
brownscape. In terms of restoring and enhancing 
ecological processes and human use patterns associated 
with the larger brownscape, the corridor-based scenario 
represents a successful approach. The difference between 
the scenarios in terms of the amount and quality of open 
space and public access areas, as well as connectivity to 
the rest of the city, was substantial. 
 Sustainability and community development are 
held up by policy makers and government officials as 
the primary values of brownfields redevelopment. But 
the site-by-site decision-making scenario highlights 
how such policy might be expressed through the 
conventional development process. The results of this 
analysis reveal that such development is not responsive 
to the ecological processes and human use patterns of the 
corridors where these brownfields are concentrated.
 This study, however, is not tied to specific policy 
recommendations about exactly what quantitative 
value should be attached to each specific indicator. 
For example, the analysis reveals that the site-by-site 
scenario would allocate 8.0% of the study area to be 
publicly accessible, while the corridor-based scenario 
would allocate 26.8% of the land as publicly accessible. 
This indicates a substantial difference in public access 
between the two scenarios. 
 The question remains however, whether it would be 
feasible or most desirable for Philadelphians for 26.8% 
of the land to be publicly accessible. Publicly accessible 
land calls for a substantial level of maintenence and 
oversight. Philadelphians might be concerned about 
the costs of maintaining such spaces. They might also 
harbor concerns about crime in such an accessible site. 
 Similarly, the viewshed analysis reveals that by 
opening up land on the waterfront in the corridor-based 
plan, 25% more of the viewpoints offered views of the 
river than in the site-by-site plan. While more views to 
the river may be seen as more desirable to the populace, 
this involves a trade-off where high-rise towers must 
be removed from the waterfront. Philadelphians might 
find that they would give up some views to the river in 
exchange for the economic development potential that 
would be associated with more building projects on the 
waterfront. 
 The public land share and viewshed analysis 
examples represent indicators where a substantial 
difference between the scenarios was revealed. Not all 
of the indicators revealed such a decisive distinction. For 
example, the average street segment length associated 
with the two scenarios differs by 45 feet. In both cases, 
the average street segment length exceeds the standard 
block length for the City of Philadelphia. The costs 
associated with building new road connections in the 
corridor-based scenario might not be worth the modest 
increase in accessibility that would stem from such an 
intervention. In fact, 45 feet might not yield a noticeable 
difference in accessibility at all. 
Overall Value of the Scenario Analysis Process 
 In reviewing the results of the alternative scenario 
analysis, it is useful to consider the overall value of this 
type of process. Instead of being an absolute portrait of 
definitive future conditions, these scenarios make visible 
the range of choices implicit in the redevelopment 
process. Visible differences reveal themselves in a way 
that helps to guide the public debate surrounding large 
scale redevelopment decision making. As a tool for 
exploring these choices, this methodology represents 
a straightforward approach that can be employed as 
part of a community’s redevelopment decision making 
process:
Goal 1: Reveal the landscape as a natural and 
cultural resource
Criterion: Access to natural and cultural resources
Share of public land 
In the site-by-site scenario, 86 acres of the 1073 parcelled 
acres are publicly accessible. In the corridor-based 
scenario, 291 acres are publicly accessible. Overall, 
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Goal 1:  Reveal the landscape as a natural and cultural resource.
Criterion: Access to resources Criterion: Internal accessibility Criterion: Views to river















84.3% 455.2 ft. 5 per mile 50.0%
Goal 2:  Expand the scale of interest to emphasize the corridor system in addition to sites.
Criterion:  Open space pattern Criterion:  Urban connectivity









decision-making 5.3% .6 patches/acre 1950 ft. 50.8% 7.7%
Corridor-based 
planning 24.3% .9 patches/acre 1154 ft. 80.0% 26.2%
Goal 3:  Emphasize long-term restoration of ecological processes and cultural patterns over the short-term use of sites.
Criterion:  Green infrastructure Criterion:  Stormwater infiltration
Vegetative coverage Vegetated patch size Impervious surface coverage
Site-by-site 
decision making 3.7% 6.6 acres 80.0%
Corridor-based 
planning
21.7% 20.8 acres 61.7%
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8.0% of the redevelopment area is publicly accessible 
in the site-by site scenario and 26.8% of the land in the 
corridor-based scenario is publicly accessible.
Riverside adjacency to public land 
In the site-by-site scenario, 12,986 feet or 29.0% of 
the water’s edge is publicly accessible. In the corridor-
based scenario, 37,771 feet, 84.3% of the water’s edge is 
publicly accessible. 
Criterion: Internal accessibility
Average street segment length 
In the site-by-site scenario, the average street segment 
length is 490 feet. In the corridor-based approach, it is 
455 feet. The standard city block size in Philadelphia is 
400 feet, signifying that both of these scenarios lengthen 
the typical block length. 
Intersection density 
The site-by-site scenariio contains 3.7 intersections 
per mile. The corridor-based scenario contains 5 
intersections per mile.
Criterion: Views to river
Viewshed analysis 
The viewshed analyis was conducted from 80 potential 
viewpoints, which represent the approach from each 
perpendicular street to the river. For the site-by-site 
analysis, 25.0% of these viewpoints offered views to 
the river. For the corridor-based analysis, 50.0% of 
these viewpoints afforded views to the river.
Goal 2: Expand the scale of interest to emphasize the 
corridor system in addition to sites
Criterion: Open space pattern
Open space share 
In the site-by-site scenario, 56 acres of the 1073 parcelled 
acres are dedicated to open space. In the corridor-based 
scenario, 263 acres is open space. Overall, 5.3% of 
the redevelopment area is dedicated to open space in 
the site-by-site scenario and 24.3% of the land in the 
corridor-based scenario is dedicated to open space. In 
all of Philadelphia County, 12.5% of the land area is 
dedicated to open space.
Open space density 
In the site-by-site scenario, there are .6 patches of open 
space per acre, while in the corridor-based scenario, there 
is .9 patches of open space per acre.
Open space connectivity 
In the site-by-site scenario, the average distance between 
open space patches is 1154 feet. In the corridor-based 
scenario, the average distance between open space 
patches is 1950 feet.
Criterion: Urban connectivity
Connectivity to redevelopment area 
In the study area, 65 streets run perpendicular to the 
river. Of these 65 streets, 33 in the site-by-site scenario 
connect to Columbus Boulevard, which represents the 
center of the redevelopment. This means that 51.0% of 
the streets connect. In the corridor-based scenario, 52 of 
the 65 streets, or 80% connect to Columbus Boulevard.
Connectivity to water’s edge 
Of the 65 streets, 5 of the streets in the site-by-site 
scenario connect to the water’s edge directly or through 
a greenway connection. This is 7.7% of the streets. In 
the corridor-based scenario, 17 of the streets or 26.2%, 
connect to the water’s edge directly or through greenway 
connections.
Goal 3: Emphasize long-term restoration of ecological 




In the site-by-site scenario, 39 acres of the 1073 parcelled 
acres contain vegetated cover. In the corridor-based 
scenario, 235 acres is vegetated. Overall, 3.7% of the 
redevelopment area is dedicated to open space in the 
site-by site scenario and 21.7% of the land in the corridor-
based scenario is dedicated to open space. 
Vegetated patch size 
In the site-by-site scenario, the average vegetated patch 
size is 6.6 acres. In the corridor-based scenario, the 
average vegetated patch size is 20.8 acres. 
Criterion: Stormwater infiltration
Impervious surface coverage 
In the site-by-site scenario, 80.0% of the redevelopment 
area contains impervious surfaces, where groundwater 
infiltrate. In the corridor-based scenario, 61.7% of the 
redevelopment area contains impervious surfaces.
 These differences highlight important concerns that 
have been part of the city’s debate over the future of their 
waterfront. How much access should people have to the 
water? Which option is more desirable to residents who 
live in nearby neighborhoods? The alternative futures 
process helps to facilitate discussion of such issues.  
Feasibility of Implementing a Scenario Analysis 
Process 
 This scenario analysis process represents a 
straightforward methodology for considering a range of 
redevelopment choices that could easily be employed by 
local governments or community groups. The scenarios 
could be generated using existing proposals, such as 
the site-by-site scenario in this study, or by individual 
designers as in the corridor-based scenario. More 
preferably, a community participation process could be 
used to generate alternative scenarios. 
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 For the computation of the data, an analyst with 
a moderate level of GIS fluency would be able to carry 
out the operations. The data came from readily available 
sources that can be accessed in most municipalities. 
The measures that were used in this study can be easily 
computed using GIS software by someone with experience 
using Spatial Analyst extensions in ArcGIS. 
Additional Considerations
Because this study sought to analyze the scenarios 
for their ability to address the goals of brownscape 
redevelopment, the financial considerations of 
redevelopment were not analyzed. When we quantify 
the value of landscape processes for citizens and local 
governments, however, it is clear that corridor-based 
decision making may actually promote economic 
development goals rather than detract from them. One 
way that the landscape may be valued is to focus on the 
economic benefits of open space. As open space within a 
metropolitan region decreases, the value of the remaining 
open space increases.8 
 Benefits of open space to citizens include 
enhancement of surrounding property values; potential 
production value through urban forestry or urban 
agriculture; natural systems value stemming from 
groundwater recharge, climate moderation, flood 
control and water pollution abatement; use and nonuse 
value, such as recreational opportunities and scenic 
viewshed preservation; and intangible value associated 
with place attachment.9 The benefits to local economies 
from open space go beyond the benefits for individual 
citizens. For example, open space and the creation of 
green infrastructure can also generate new business 
opportunities for a city from tourism and recreational 
activities. These new business opportunities generate 
jobs and increase tax revenues.10
  On the other hand, the added infrastructure and 
services associated with new residential development 
may actually cost local governments more than the 
marginal increase in property tax revenues from this 
development. Preserving open space or clustering 
development may be fiscally preferable to development 
of that land. In fact, the development of open space 
often falls above the break-even line in a fiscal impact 
analysis.11
 In Philadelphia in particular, development of the 
1,294 acre Pennypack Park, which lies northeast of the 
study area, increased surrounding real estate values 
by $3,391,000. This means that each acre of parkland 
generated $2,600 in increased value to surrounding 
properties.12 Applying this figure to the corridor-based 
scenario, adjusting for inflation, the 263 acres of open 
space parkland would generate $1,446,500 in added 
value to the surrounding residential neighborhoods. 
This enhancement value can be contrasted with the costs 
associated with providing services to a large number 
of new residential units that will not be contributing 
property tax for ten years.
  Another important measure that was beyond the 
scope of this study is the potential for each scenario to 
eliminate or reduce contamination. In general, it will be 
difficult to generate a model to analyze these conditions 
until a Phase 1 Environmental Site Assessment is 
completed. This assessment generates a picture of the 
degree and nature of contamination that exists on a site 
through an examination of historical conditions and soil 
sampling.13 Phase 1 Site Assessments are not initiated 
until a developer makes plans to develop a particular 
parcel. Such assessments are conducted in relation to 
that parcel rather than throughout the brownscape.14 
 Assessing an entire brownscape is unlikely to 
occur for several reasons. Such assessments are very 
expensive. It is unclear who would pay for such a study 
other than a development entity with an interest in the 
development potential of that land. Without knowing 
the existing conditions of contamination on a site, it is 
impossible to understand what technologies will need 
to be employed to clean up that site and in turn, how 
well that site may eventually be remediated.15 Until 
more landscape-based processes for site characterization 
and cleanup are established as acceptable practices in 
the environmental sciences, a risk-based approach to 
remediation will continue to be employed.
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